BACKGROUND: Childhood exposure to adverse experiences has been associated with adult asthma, smoking, sexually
health issue. From 1999 to 2010 state legislatures in the United States enacted more than 120 bills introducing new or amending existing bullying statutes. 2 These steps reflect awareness that bullying victimization can have a significant impact on young people's health and well-being.
Prior research has examined the relationship between in-person bullying victimization and a limited range of physical and mental health risk behaviors. Being a victim of bullying is associated with depression 3, 4 and psychological distress, 5 particularly when the bullying occurs in multiple arenas 5 or when the perpetrator is the same in multiple contexts. 6 Bullying victimization is also associated with poor social problem-solving skills; 7 use of alcohol, 8 cigarettes, 8, 9 and illicit drugs; 9 and use of over-the-counter medication for psychosomatic symptoms. 10, 11 Young people who are the victims of more than one type of bullying (physical, electronic, or verbal) are more likely than those experiencing fewer types to be depressed, have medically attended injuries, and to use medicine for sleeping problems or nervousness. 10 The purpose of this study was to examine the relationship between in-person and electronic bullying victimization among US high school students and health risk behaviors and conditions related to violence; cigarette, alcohol, and illicit drug use; sexual activity; overweight and physical activity; sleep; and asthma using data from the 2011 YRBS. A wide-range of health behaviors was included in this analysis because we hypothesized that for some youth, bullying victimization, a repeated exposure to violence, is an adverse and traumatic childhood experience that may mirror the effects of other prolonged or repeated violent childhood experiences. Although there is no direct evidence to support this hypothesis, there is evidence that childhood bullying victimization is associated with negative adult mental health outcomes including depressive disorders, anxiety disorders, generalized anxiety, panic disorder, and agoraphobia. 12 In addition, adverse childhood experiences such as being the victim of physical, verbal, or sexual abuse; being exposed to substance abuse; witnessing domestic violence; and witnessing criminal behavior in the home are associated with adult asthma, smoking, sexually transmitted disease and early pregnancy, obesity, substance use, depression, sleep disturbances, and premature mortality. 13, 14 Research examining associations between trauma and health risk behaviors during childhood is less plentiful, but suggests a similar relationship as found with adults. For example, a study of children in Head Start programs found that children exposed to violence with high levels of traumatic stress had a 4-fold increased risk for asthma and gastrointestinal problems compared with other peers within the Head Start program. 15 If bullying is a traumatic experience for young people, then it is reasonable to anticipate similar associations between being a victim of bullying and a variety of health risk behaviors.
We hypothesize based upon the prior evidence that any bullying victimization will be significantly associated with the health risk behaviors examined. The analysis of sex differences is exploratory. Prior work identified differences in the types of bullying victimization males versus females experience, with males more likely to experience physical bullying and girls more like to experience electronic bullying. 10 However, because the bullying question in this study did not separate physical bullying from other types of in-person bullying such as verbal or relational bullying, we were unsure whether there would be differences by sex between in-person bullying and electronic bullying.
This article fills 2 gaps in the literature. First, there is little understanding of the independent associations between one type of bullying victimization and health risk behaviors and multiple types of bullying victimization, such as in-person and electronic, and health risk behaviors. Some have theorized that exposure to electronic victimization has more adverse effects than in-person bullying because it can happen at any time; 16 others have said that electronic victimization differs little from other types of victimization, but is just a new mechanism for delivery. 17 Still others have suggested that what is important is the number of ways one is victimized, with those experiencing multiple types of victimization having a greater likelihood of negative health behaviors. 5, 10 Second, this article examines the associations between these types of bullying victimization and a significantly wider range of health risk behaviors than has previously been examined.
METHODS
The national YRBS, developed by the Centers for Disease Control and Prevention (CDC), monitors 6 categories of priority health risk behaviors -unintentional injury and violence; tobacco use; alcohol and other drug use; sexual behaviors that contribute to unintended pregnancy and sexually transmitted diseases, including human immunodeficiency virus (HIV) infection; unhealthy dietary behaviors; and physical inactivity. In addition, the YRBS monitors the prevalence of overweight, obesity, and asthma. The national YRBS sampling strategies and the psychometric properties of the questionnaire have been described in detail elsewhere. [18] [19] [20] Using independent, 3-stage cluster samples, the YRBS is administered biennially to a nationally representative sample of private and public school students in grades 9-12. Participation in the survey is anonymous and voluntary and local parental permission procedures are used. Students record their responses directly on a self-administered computerscannable questionnaire or answer sheet. In 2011, the sample size was 15,425, the school response rate was 81%, the student response rate was 87%, and the overall response rate was 71%. Missing data were not statistically imputed.
The YRBS asked high school students whether they had been a victim of bullying on school property and whether they had been a victim of electronic bullying. Bullying was defined on the questionnaire as ''when 1 or more students tease, threaten, spread rumors about, hit, shove, or hurt another student over and over again. It is not bullying when 2 students of about the same strength or power argue or fight or tease each other in a friendly way.'' Students were asked, ''During the past 12 months, have you ever been bullied on school property?'' Response options were yes or no. Hereafter, this will be referred to as bullied in-person or in-person bullying. Students were also asked, ''During the past 12 months, have you ever been electronically bullied? (Include being bullied through e-mail, chat rooms, instant messaging, Web sites, or texting).'' Response options were yes or no. Hereafter, this will be referred to as electronic bullying.
Data Analysis
This analysis was conducted among cases in which the student record included an answer for both the in-person bullying and electronic bullying questions (N = 13,846). Responses were classified into 1 of 4 mutually exclusive bullying categories: had been both bullied in-person and electronically bullied (referred to hereafter as both kinds of bullying) (N = 1122), had been bullied in-person but not electronically bullied (N = 1372), had been electronically bullied but not bullied in-person (N = 935), and had been neither bullied in-person nor electronically bullied (referred to hereafter as uninvolved) (N = 10,417). To examine differences in the prevalence of the 4 bullying categories by sex, race/ethnicity, and grade, t-tests were used for pairwise comparisons. Because prior work identified gender differences in the types of bullying victimization males and females experience, 10 this study presents data stratified by sex. Logistic regression analyses that controlled for race/ethnicity and grade were used to examine the relationship between the 4 bullying categories and a variety of health risk behaviors and conditions among female and male students.
A weight based on students' sex, race/ethnicity, and grade was applied to each record to adjust for school and student nonresponse and oversampling of Black and Hispanic students, making weighted estimates nationally representative. SUDAAN version 9.0.1 (Research Triangle Institute, Research Triangle Park, North Carolina), which accounts for weighted data and the complex multistage cluster sample design of the survey, was used for all data analysis. Alpha was set at p < .05.
RESULTS
The prevalence of having been a victim of bullying in-person (20.1%) and electronic bullying (16.2%) has been previously reported. 18 This analysis found that 9.4% of high school students had been victims of both kinds of bullying, 10.8% had been only bullied in-person, 6 .8% had been only electronically bullied, and 73.0% were uninvolved (Table 1) . Students' experience with being bullied inperson or electronically bullied varied by demographic characteristics. For example, the prevalence of being a victim of both kinds of bullying and having been only electronically bullied were higher among females than males, but the prevalence of having been only bullied in-person was higher among males than females. The prevalence of each type of bullying was higher among White and Hispanic students than Black students and, in addition, the prevalence of being a victim of both kinds of bullying was higher among White students than Hispanic students. Differences by grade were also identified. While in-person bullying only was most prevalent at the lowest grade levels, there were no differences by grade for electronic bullying only.
Violence-Related Factors
Among both female and male students, being a victim of bullying was positively associated with all of the other violence-related variables examined in this study, with some notable differences for different kinds of bullying victimization ( Table 2) . Having been only bullied in-person was associated with being injured in a physical fight and with dating violence victimization among male but not female students. Having been only bullied in-person was associated with carrying a weapon on school property and with being the victim of forced sexual intercourse among female but not male students. Having been only electronically bullied was associated with having carried a weapon on school property among male but not female students.
Weight-Related and Physical Activity Factors
Being a victim of bullying was not associated with being overweight as measured by self-reported height and weight (or with being obese, data not shown); however, perceived overweight was associated with having been a victim of both kinds of bullying among female students and associated with having been only bullied in-person among both female and male students (Table 3) . Unhealthy weight control practices were associated with all categories of bullying victimization for both female and male students.
Among male but not female students, having been a victim of both kinds of bullying, as well as having been only in-person bullied, was associated with watching television 3 or more hours per day. While having been a victim of both kinds of bullying was positively associated with using computers 3 or more hours per day among female and male students, having been electronically bullied only also was associated with computer use among male students. Being physically active for at least 60 minutes/day on 0 of the past 7 days was associated with having been a victim of both kinds of bullying among male students but not female students.
Sexual Risk Factors
Among female students, having had sexual intercourse with 4 or more people during their lifetime was associated with being a victim of both kinds of bullying as well as having been only electronically bullied (Table 4) . This relationship also was true among male students; however, among male students, being inperson bullied only was negatively associated with having had sexual intercourse with 4 or more persons during their life. Having been a victim of both kinds of bullying was associated with failing to use a condom at last sexual intercourse among both female and male students.
Substance Use and Other Risk Factors
Having been a victim of bullying was associated with current cigarette use, current alcohol use, and having ever used illicit drugs (Table 4) . The patterns were similar among female and male students except that among female, but not male students, having been a victim of both kinds of bullying was associated with current alcohol use, and having been bullied in-person only was associated with ever having used illicit drugs.
Having been a victim of both kinds of bullying was associated with getting fewer than 8 hours of sleep on an average school night among female and male students but among female students, having been only electronically bullied also was associated with getting fewer than 8 hours of sleep on an average school night. Having been a victim of both kinds of bullying was associated with current asthma for male and female students, but among male students, having been only bullied in-person or having been only electronically bullied also were associated with current asthma.
DISCUSSION
There has been an increasing recognition by the public that bullying is not a rite of passage but is a damaging and unacceptable behavior. However, prior work has focused primarily on the links between in-person bullying victimization and other violence, mental health, and substance use related behaviors. Relatively little is known about similar links with electronic bullying. This study replicates and significantly extends previous findings demonstrating that bullying does not occur in isolation, but is part of a constellation of risk behaviors or conditions, such as asthma, inadequate sleep, substance use, sexual risk behaviors, unhealthy weight control practices, and physical inactivity and related behaviors, as well as dating violence, suicide, and sexual violence. Further, the findings of this study and others [13] [14] [15] also suggest support for our hypothesis that bullying victimization is an adverse childhood experience and a public health problem.
With few exceptions, being a victim of both in-person bullying and electronic bullying was associated with the risk behaviors examined in this study, even when being a victim of only one type of bullying was not. This is consistent with the existing literature suggesting that those who are victims of bullying CI, confidence interval. † Odds ratio adjusted for race/ethnicity and grade. ‡ Students who were ≥85th percentile but <95th percentile for body mass index, by age and sex, based on reference data. § During the 12 months before the survey, were bullied on school property. || During the 12 months before the survey, were electronically bullied (including through e-mail, chat rooms, instant messaging, Web sites, or texting). ¶ Neither bullied in-person nor electronically bullied. # Took diet pills, powders, or liquids; vomited or took laxatives; or did not eat for 24 or more hours to lose weight or to keep from gaining weight, during the 30 days before the survey. † † On an average school day. ‡ ‡ Played video or computer games or used a computer for something that was not school work. § § Were physically active doing any kind of physical activity that increased their heart rate and made them breathe hard some of the time for at least 60 minutes on 0 of the 7 days before the survey.
both in school and electronically are at highest risk.
5,10
However, there were some unique findings specific to the type of victimization. This study is the first to find that although those who are victims of bullying in any way are more likely to attempt suicide than those who are uninvolved in bullying, both males and females who were only bullied in-person were not any more likely than uninvolved youth to make a suicide attempt that required attention by a doctor or a nurse. Both males and females who were victims of electronic bullying only and who were victims of both kinds of bullying were more likely than uninvolved youth to make a suicide attempt that required attention by a doctor or a nurse. More research is needed to determine if this finding is consistent over time and with different populations and, if so, to understand why this may be the case. One possible explanation is the inescapability of electronic bullying, potentially prolonging the experience of victimization and publicizing it. Ybarra et al. reported that young people who were bullied online and in-person by the same person were more likely to report distress (46%) compared with those who did not know the identity of the online perpetrator (18%), those who were bullied by different people online and in-person (15%), and those who were only bullied online (20%). 6 In fact, this study found that among both female and male students, for some behaviors, electronic bullying only seemed more detrimental than in-person bullying only. Among female students, being a victim of electronic bullying only was associated with increased odds of being injured in a physical fight, dating violence, making a suicide attempt needing treatment by a doctor or nurse, having 4 or more sexual partners, being currently sexually active, current cigarette use, current alcohol use, and getting fewer than 8 hours of sleep each night. However, these findings were not significant for females who were victims of in-person bullying only. Males who were bullied electronically were more likely to report carrying a weapon on school property, being forced to have sexual intercourse, making a suicide attempt needing treatment by a doctor or a nurse, using a computer for 3 or more hours per day, currently using cigarettes or alcohol, or ever using illicit drugs; this was not true for males who were only victims of in-person bullying. One study found that nearly 48% of those who were bullied online did not know the identity of their perpetrator, 20 so perhaps uncertainty about with whom or where the threat lies may influence the weapon-carrying behaviors found among male students who were victims of electronic bullying only. It is possible that the males who are bullied electronically spend more time online than their nonelectronically bullied counterparts. If so, this increased time may be one explanation for the increased likelihood of sexual victimization. Other studies have identified associations between time spent online, self-reported importance of these activities, and sexual solicitations (requests from someone online to engage in sexual activities or sexual talk or to give personal sexual information that were unwanted or, whether wanted or not, were made by an adult). 21 These findings need further research to test these relationships.
Given the prevalence of bullying and the growing evidence that bullying is associated with other negative health outcomes, it is clear that bullying, including electronic bullying, is a public health problem. Preventing all forms of bullying requires the availability of effective prevention strategies. Few programs have been rigorously tested in the United States and those that have been evaluated in the United States have shown limited to no benefits. [22] [23] [24] [25] [26] A recent meta-analysis concluded, ''To be sure, the evidence is sufficiently strong to indicate that bullying interventions can be effective. At the same time, many programs appear to be ineffective.'' 25(p536) Meta-analyses of bullying prevention programs suggest promising approaches include whole-school interventions and approaches such as parent training and information, playground supervision, school conferences, work with peers, and classroom rules and management. 24, 25 To date, the effects of school-based bullying prevention programs on electronic bullying is unknown.
Limitations
The findings of this analysis should be considered in the context of several limitations. First, students were asked only about whether they had been a victim of in-person bullying on school property or electronically (location not specified), but not if they had been a perpetrator of bullying nor the frequency or severity of the bullying. The relationship between risk behaviors and being a perpetrator and the extent to which a dose-dependent relationship was present were not possible to analyze. Second, the YRBS examines behaviors among high school students; thus, results cannot be generalized to other age groups. In-person bullying is most prevalent among middle school age youth, 20 so the relationship between bullying victimization and other risk behaviors in a younger population warrants exploration. Third, these data apply only to youth attending school and, therefore, are not representative of all persons in this age group. Nationwide, in 2009, of persons aged 16-17 years, approximately 4% were not enrolled in a high school program and had not completed high school. 27 Fourth, the extent of underreporting or overreporting of behaviors cannot be determined, although YRBS questions generally demonstrate good test-retest reliability. 18 Finally, the YRBS is a crosssectional study and unable to determine temporal relationships between bullying victimization and risk behaviors.
Conclusion
The findings of this study have significant implications for practice. Mental health and health professionals in schools and other settings may consider assessing students who are victims of bullying for involvement in other types of violence, suicidality, and other health risk behaviors and conditions. In addition, given limited resources, in lieu of implementing both bullying prevention programs with mixed evidence of effectiveness and general violence prevention programs with significant evidence of effectiveness, 28 schools and researchers could consider implementing and evaluating general violence prevention programs for impact on bullying behaviors and comprehensive programs that may have an impact on multiple types of health risk behaviors.
IMPLICATIONS FOR SCHOOL HEALTH
Because of the literature's mixed results on the effectiveness of bullying prevention programs in the United States, program developers and implementers in school and other settings could consider whether it is more appropriate to implement a strategy focused solely on bullying prevention or to implement a broader, general youth violence prevention strategy, perhaps one that is focused on improving the school climate. Prior work suggests that the relationship between bullying and violent and nonviolent health risk behaviors is modified by protective factors such as connectedness to school, parental support and monitoring, and by depression. 29, 30 There is emerging evidence that some general youth violence prevention programs show promise in preventing bullying as well as other forms of violence. [31] [32] [33] Alternatively, prevention and intervention efforts could address common risk and protective factors, such as substance use or parental monitoring, behaviors correlated with violence and sexual risk behaviors, 29, 34 Regardless of a school's choice of intervention, school personnel as well as health professionals in community settings should be alert to the signs and symptoms of bullying and follow-up with counseling and referrals as appropriate.
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